N-acetyl-p-benzoquinone imine-induced protein thiol modification in isolated rat hepatocytes.
Incubation of isolated rat hepatocytes with N-acetyl-p-benzoquinone imine (NAPQI) or 3,5-dimethyl-N-acetyl-p-benzoquinone imine (3,5-Me2-NAPQI) resulted in a concentration-dependent decrease in the protein thiol content of the mitochondrial, cytosolic and microsomal fractions. On a concentration basis, 3,5-Me2-NAPQI induced a more marked depletion of protein thiols than did NAPQI. Sodium dodecyl sulphate-polyacrylamide gel electrophoretic separation of the proteins of each fraction showed that different proteins had different susceptibilities to modification of their cysteine residues by the quinone imines. A few protein bands showed a decreased protein thiol content following incubation with non-toxic concentrations of quinone imines, whereas other proteins were affected by higher concentrations. Concentrations of quinone imines that were highly cytotoxic induced a general loss of protein thiols. NAPQI-induced protein thiol depletion occurred within 5 min and remained essentially unchanged for at least 30 min. In contrast, protein thiol depletion induced by 3,5-Me2-NAPQI increased over the 30-min time course of the experiment. Toxic concentrations of 3,5-Me2-NAPQI caused the formation of high molecular mass aggregates in all three subcellular fractions after 30 min of incubation. The observed crosslinking was not due to protein disulfide formation. However, no aggregate formation was observed after exposure of hepatocytes to NAPQI. One of the major target proteins of quinone imine-induced protein thiol depletion was a 17 kDa microsomal protein that was identified as the microsomal glutathione S-transferase. Exposure of hepatocytes and isolated liver microsomes to the quinone imines resulted in an up to four-fold increase in the specific activity of the microsomal glutathione S-transferase. In conclusion, our results are consistent with the suggestion of a critical role of protein thiol depletion in quinone imine-induced cytotoxicity.